Cellular zinc status regulates cytomegalovirus major immediate-early promoter.
Diethylenetriaminepenta-acetic acid (DTPA) inhibits human cytomegalovirus (CMV) replication in vitro, although the mechanism has remained unclear. The present study shows that DTPA inhibits CMV major immediate-early (MIE) promoter activity in a luciferase reporter assay, whereas its enhancer-less promoter was not affected. The inhibitory effect of DTPA on CMV MIE promoter activity was abrogated by stoichiometric amounts of cations in the following (decreasing) order, Zn(2+)>Co(2+)>Ni(2+)>Cu(2+)>Fe(3+)>Fe(2+), but not by Mn(2+). These cations bind to DTPA and may limit the zinc-chelating capability. In the absence of DTPA, exogenous zinc activated CMV MIE promoter activity in a dose-dependent manner, but not its enhancer-less promoter. The intracellular metallothionein content of DTPA- and cation-treated cultures was significantly correlated with CMV MIE promoter activity. DTPA may inhibit CMV replication by regulating CMV MIE promoter activity through controlling the availability of cellular zinc. Since the CMV MIE promoter has no consensus sequence for a metal responsive element, a novel mechanism for metal-regulated transcription may be involved in this process.